t « • A ^UJ 4_alxlt AjjJliUl AojIj^I ^UjI aJtgJi ^IsJLal 

(_ya*A U* a ; 4iLuil «ILa 4 S jfl J <>aiUi i_kiijj 'el_jjj a J^VjjIujj '**- ^ji m'lVI 4_iJaJ^J (_JjJ^J _^ 



ajjUjJIS _ J 



C J ■ ^' J L ^ ■ 



ajInl'ir.La _ L_l JJ" - ' 



( .la.1 j i_ijL ^ ) jA jLouVI ^j L_ijajc aUa«J j^Kll .Xiadl -V 

XT . J) \V__a> W-UJ U.I 









jA jl^.VI /J 1-lial dlxjjaj 4-lAj <La3 ,_i Tti^-^all Qun^jVI j\ niVll-0 
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jj . ^i» II ^ a jj£ jj jla 4 jjj / jjjI 1 • x V . O 4£ jj «.U ^ CL i^Aj jj! j\£ JJ j^ '^J -* 1 



1 • xV O.j 



jj] / jjji cW*d ^tuJ L_llaJa UiUJ <_S_aliJI 

^ .xym . __^ ~i .xr o . i_i i.x) .r.l 



1c. J^.jJ (Jill tlilAjjjJSjjjll JJc j»£a ( 4 ilia J J* J*' oJclfl" ^ . 1c. DNA ^i^' LSjfi^ -^ 

fJaJj^l IJA 

O . _ J ) . _ _a. oia.1 j . l_i £ • . i 

^laj jjSjkJI jLLuiJl ija «3Lill NADH 4-^j- u!^ ^A^ ^ j' jj->..^Vl i—iUc <1U. ^ .A 

J\A&jj£l\ 

? ... LhH J>^> ^ ( V ) 



. X 



( ^ ) jji / t A ^ 



(jLaijVI ^ (_>ia_aaJl allaC L_u£jJ ?ti>ij ObLnll kJu£ x-a JaAS Auyjjj . \( _3k ) 

? <Iia£j ^'n-^ll el ji-s .a Jib (jJ*-a Qt?. -^J^-J (J-& i— SjuSSSI ^ (_£j jjll jjJa-a^Jl q T>V a^'"^ <■ ffi - I - 1 
? ^J^l plaull j-a 4j jajdl Alkiall (ja ^LiSUll ^jjliSl ^n^iirll jl^aJl i_iU5l i alj Jjc liAaj (_ji5l U - <— 1 

■ A^UI) tiljUll (> ajbc j£ AJft Jj3 ^ ill ^iLxlt glJ " ^uSI ( i ) 

ajjll j^^>-a 4j3, -^-J^ j^LoVI pLa^il (j-a e J)^- -^ 

AjjjjJaiUI Oilclij]| 4.13 (iiiaj (_$i]| eljj-ixkJI aAiLjiilJI * j^. -t 

a^ll ^ ajUnlKll AxlaiJ (JJii ^gJc cU*dJ ^J^' S.iau! a jj& iS'-^ UJ^JS^ -^ 

L_llil] (JajVI (j^VI jl^?- J 4Jj9.1a 4_iLiaC. 4 °J a J l_ fiLJI (jx Aj^aj^aiJLa *jia. V- _£ 

i . i,*A,Uj f \^\\\ ^jjj a i/ii1,,.j/«ti L^LiJI jjx jj£I jl .1^.1 j 1 LmO -^ 

•j ■»*»*'' (>j^JI frljfrlj ^li.JLa j9jJ 4 Uuaajl 4jjljj]| ,jlai,,.tt i l_jj£Ijj_1 

<LajiL> Jjiill i— fij^Jall <j-a UjJLJ "^ ijLau) jl ^a J 4Jaia all Ijjf JJJ.' L, 'V^ ' . '^ " ^^'"V -V 

: aJUJI Aiiu&l ^ lja'I j»j Jjlloll Jlill j^aail ( lj ) 

„ (* - ^) (> A-aSj-aJl *lj>Vl *LajJ I ■ uSI .1 

4-1C. jl aJI Jjj (_jill (_J_a-aj]| elc. j]| iiSj La _Y 

? oit-ajlj (Jla i-illj ^IjjSjjJl jj-a AjJ-aJ 

DNA -M (Jl L> L>-^J csAj* i3^ t - i ^ C-^' "H "^ ) 

^mJ 4 ud'iIIj <aj^ul AJjUla al^-al '"'7- jjj IJI .Y 

. J*-aa*Vl (>a jASkVl U^J^' J^J ^ J^J L>* j'_^^' 
sLuiU 4Xala all Aj^JaAJlj 4_iii^Jl j^)Ja]| ?tjjaj 

: dJOII_JI>JI 
: ^Lj Lm JU J±c ( i ) 

(jjluiSLiLLa (jJJjLaC ^l^iJI (JjJ-aajl AjLaC (_Uuij -^ 
\ :T- m r- m ^ AJ^iall 4^11 jjii ^ 4ial£Lall Oli^Jl J| SJj^jJI ( V ; <\ ) JljwVI ^ -V 

( A51151I AaL^I ^i Aiiu,Sfl AjL ) 




- f - ( &U ) Jji / £.£ n 1 



: yjy ^" J* jj j c^ 1 ( " ) 

(jj^A£ji^j| OJAJ& -? . »^»-ajl (_jS HCL -^ .( 4-Lttj^Jjijnill JajJ^Jl ) LajjJjxjitaJl JajJ^. -^ 

. »Ij.>i-^ii ajjUjII *i ja.Vi ^ c^W 0^1 l£u. CO\ j^iji c^-^V ^h ggyjj g-» r J^' "^ ( ■* ) 

: ^L u. *S >-fl .Y 

4jjj1i]| AjlaJI ^gk 1j*.ja\\ DNA l>° c»J^ <-£ 'SrtU.AM sJclS O • • ♦ ^Ija. ^UJ - -?. 

: L^k AJLsJJ La - t 'jj ^" Ajlj 4-jL>VI A-uiljS ^a 4_ilUll ljIjI_l*JI ljjSI ( i ) 

AjJajxJI sitx jl^. jjiij tllljjjjjj^uil Jj 4_ajiUI <J_j^jj ajJ^j-a jilJI oLi^. &JJ^ cLjjl -^ 
t-bu^all J Jill jlfr>j (_g u^itII jlg^JI <JJJ (Jj^ajll Alii. JJJ*J AjJJjVwll ^Vl _Y 

.dliLaall ^ Igj^aL^alal jjc. ^jajll (JjJjLllj jxj Vj <_£jlLajlll (JjJjlallj J$^ J$^ , C *— ^li^lft J-aJ _£ 

<j-J| jjjSj] j»uijn1| <Ul&j ^_a jjJIll Ailoi aaolS oJa-ljll Ailall tlili jjij ^4 _o 

: <y^ I-** 0*JJ' <J* 6« ljj^ ( v ) 

, jjliii^lS 4Jla. (j^al jc. I j jj jjj AJla. (_pal jc. I _ Y _ 4Aa4iaJdll '"^'VJJ. J A "^J '"^'■"'JJ. - ^ 

: y2lj Lm JS yi Ca ++ j»j^l^l cjUjj'I <u j»jS2 ^ ill jj^l jSit .1 ( _?. ) 

■ ( Jjj2\ ) <JJ'^»^ tllUAiuVI - -^. . <ka*ll ijsJA" - t-J . 4jja.il I 4jalaJI - i 

^jjJ-aJI al uSjVI (J^Lii j_jj*l] 1 Uil-iA.'i ftjJaj ' CjULiJI x^niadS ajai^U _Y 

■ jjj^LaJl J|^uJ| 
? ijlUll CJ^LaJl (> JS yfl dj^a^j ^ ill L. ( i ) 

(jJJjj^aiJl (jx 4 j n ill UiliJI <v\iii.l .) 

"LaLaJ (jtuuVI 'j^ LS^j ' "^ -Y 

1 a j , s-*\\ ^ a» U'ai l^lUl-vl »j UVLaJ^JI ' ■ Ujl (jj| jjx jt ."ill a!\ j\ _V 

. aJj^II fi^ill diUjxjA jljaj (_gi ialjaVI -£ 
( AjuIjII ^LaJLflll ^2 Aliui^l AjIj ) 



. t 



( gl2 ) Jji / t A ^ 



( Rh ) o^^yj <_UL^ - 4-1 . j_>?jI cjLj ^ 2-^ uuVI <tljj _ i 

-■<■ j'l 4JUaJ taftui -^ i a jj (JjlLaJl ,_jlji]| (J\i"ill -Y 
; JJ-uaj . o\ja\ f^z. ^ (jjJtjla (JJJg-^ JJJ-aJ 
<_£jjjj ( i ) A Wq'ill Aic j^^ (_jill (JJ^Jg-^ ^° - ' 

? 4 ' '"Jj. _Jl' "*" (j^ U^'"'" L>° ^cJJlkJJJ taLa - 4-1 
? (c_j) SUiill Jjc. U jl jSJ *JjlaJI tllljjxjgJI La - -a. 

? AjIUII (_uS| jjJI <> JS AiJajj gij^a La . ^ ( _a. ) 




i St YA 

JjVI jj-ill _>..... -^.(jjljll j^ill 



(j\u|j dlL 



(^yluaaul (JLuJI (j^ajL-^ai. jS^I _Y 



AjL>V' A^iljS ^2 AialS CjIjUjlSI ljj£I j ( i ) Jj-aJiJl £a y uiLuj La (lj) JjajiJI <>> jjsj ( i ) 



( i_l ) Jj-^aaJI 


( i ) J^a*JI 


. DNA 'r'J^ c^L-al cr^ <J""4 - 
. m RNA l> DNA ^4; - 

. oJUa-a <j£Lai ^ DNA J^ ^ d**J - 

. DNA l> RNA £«ij - 


DNA »j^j (»jjjj -^ 



2-JjjJl pan (j-a i—lmLla Jbu '**- T-aj|j (Jl i ajVI (JiaL^ 

Ujjjl^ja. AJjjLaJl AjjaaJI (Q\ Ljjj£j]| AJiLai qa J^j-aJ tliii^}^. i g iq-s LaAic jjl^jill (_>«a«J dliLa _£ 

AIiaaII jjc. (R) L^^JJ^JI 5J^Ljj x-a 

' U_?^' ^'j^ 3 ^^io x^a (jjAJi j-ajail (J hit 1) (Jaj o^Jjoi^. j£j JTJ'_>i ^>.i'i'' ^Jj'jJ (_>^jj' t^-^ ^)jji3 -Y 
(Jj^il 2 ijg U^llj ^ ;"';-^ll j^jlall -^ ■ ^-j _ ja, ^.^/l (jjlll 1<~- ^jLoi j^mVI (jj^l (jl ' " ' ftlfc lij 



( kkJ$\ c±£j\ ) 



t • • A >UJ <LaUJ| AjjJliUl <Luilj^il aLu) SjLjJii £jIaJL«I 

: JjVi Ji>j| 

; 4-jLaVI 4— u,IjS yfl ^li 1 $ j Vi| jxj t ^b L-a-a <J£] 4 -> j -> i^ 11 4_jLaVI j±±\ ( I ) 

?t j ■ ■'"' (j^a eL-iiJu 4_i_9 jAJ| oAjdl Ul -vl _ ) 

?— 1 1 mi ^iUa _ J J Ja _ _^. ^ \ i >ir. _ (_j 4-^ J-° cs^-^ 3 - ' 

4_j '-^jj 4 "f "7-" a all f j ajl _Y 

(j^aj T*i> ii.n j-lj _ J ^-?-Jj' aliaC ^. J^ i_J_aj _ L_l ^^jji jjlj _ I 

_j ' . I ua II 4 ; Cjl ,j 4^ja«lall jj & #.1 j_^.VI /.lOnn _V 
4_Jljji]| rtjliwall - J diLiu^aill _ _^. ClLuU^jJI - (—1 jJijJl _ I 

^i jjLoijy I .-» > n-> i U j jJI jj j£jj _ £ 

jLajJ 4_lai^a . J jjjinll . _^. 4jWl - t_j 1^11 - I 

I^C La 4jJU]l AjaJI dtulill (^3 4^JJV jj^JJ -° 

ajJjj-ajilJI _ J ^H 1 ^' *■ _>^ *J^j^ - ""r 1 'j^-JJ^f^^' - ' 

JjaJI 2 \j , ^ l!uI£ jLJ=uJI Jj^ooII 4iLjaj .ixj ajJI ^jlaS t>> JS ^ (jl ■ all dl^a. I j] .1 

A-j AB--> B-m 0-1 

jj^ 4;^ ^." ^i m^j^ 1 - v 

XO-^ XXY-- XX-m XY-t 

^jJI j^. Ajjniill 2jUtt i jj^j^il D]S[A Cy \i*J2 ^^ cs^' ^HdJJ^' -icl jill -i-ic aAjj -A 

: cn-e <i>^ u ( v ) 

4jj_aJJ^)]| AjjjjJl (j^aLa^VI ^cjoiJ t'lj'N (j-a al^ajll t"llj jj 1-«j al_aiJl dllJjl .) 

_ Jaiill J_ai]|j AjjUlkVI AjJLijll _Y 

t j>i < Sir'l^ll (Jxill TtjJajJ ilSji -^ ■■■VI ttlajlj dlULulljiaiS ajjj^llj (j^J -^ / -^ \ 

t— a j . ■) PJ^ (j >i ml j (_LiL*J 1 .'fj" ^aJa <_La^Jj R]j~tJ" »"jj (_L>>lc Ajjl . p al (jl ' °J^- r'J-^l -^ 
? ^Ull 1 »Ua J5U. JSl^la 4-a.l jj J j£^j j£] t JjVl Lgla^ ^Uj! JSUla -L^ljJ V 



. Y . ( gti ) otf / £.«L %\ 



; 4_JUill CJljUail <> ajb-e JS <Ule Jdj ^ill (^AkSI glkux»Il ljjSI ( i ) 

4 a t-A , W\ \\ c DNA CTJ T^ * ^ ■ ^ f '"'^ J *j J^J..' 1 ^ ^ ' -") .' e^J-^i rtj-^j -^ 

4_jJll jjJI Clliwall ^j XaJjj ^gjll A^mlaJI J^aljaJI -V 

4_i_^.jLk]| ' °JJ ^ .' J-^ "J '"'^ .'"'^ a balill 4 a all L& jj_aj AjjLiajS i\ja -i 

. ^j^ll *UJI j^ gJUll ^H 1 ^ ^4^ JjVl L_l£jJL© 

4_].i_jj^]| i'iIc-.j a"i\lj 4-ijljj nil! i'iIc-.j a"i\l JJ.JJ (_J_j^aj i ;j ^« 4_LJij 4_iX.jl -1 

; L)J>aa^l <-H^ > ^Ji Jjii^l Ji^l " ( v ) 

£ _^ qa '■Lc&jjol] f.\ ja.Vl eLajJ c_u£l .^ 

. p ) *>1L >i V ^311 JljJI *L»J j&l -Y 

?^i^a(x)fSjO*Ji£*aM .r 

? (t-j) j.1 (I) 2L1S1I (> ^1 J^j L^jI - uj 

^T nil) i-l^l > ill jjx cs-^-*-^ « Sl_^»l (j-a A h.-ll (J^J £ jjfi ( "^ ) 

? eLbbU ^maJlj Ajjg-k^l jjJall La3 4 Q£*A LaA^lSj 

: lhh Jj^l c^j - Y 

(JaJ| o^jjia.j (_>jj*J| (Jaj (j-a JS ^ (_£^)5Lj]| ^JljjJl _ I 
. pfcll JJC. ilfijVlj ftill JalfijVI - <J 

: ^Jb u. jsl JLc ( i ) 

JUJaVl O^*^ (^i ^ alaatJI tiljia. -^ 

J .a-. II <vl_Lji 4_ij g >*ll ojjaJI l_i-9j_J _\ 

2 j j jKiti 2 jU II ) (j^LaJI DNA O^*- 2 JJ .f^ 1 J ■ a all CiL<ujj) - a.1 $j V -V 

; 4_»lUll (LIAaVI 3 ?/■■ £-^j -l(u) 

aiJI jj^a <;LjJaJj]| jsiJI dll_ijS ' '1 ; ^ _ L_l _ 4_iljil l_j_i^JI oAitJI ' _ 'lj C. _ I 



r . ( &u ) cfi I £.£ *y 



((_>u) L_]_l£j-j]| ' " '1 i ji -v * La _ i_l 

COt £JJ^ W^ J.&JJ ^-JJ^J (kUljll £«« ^a J -^ ( -?> ) 

: L^k A-laJJ La yjj ^" lu 4-jL>VI A-uiIjS ^2 4_JUll ljIjL_l*JI ljjSI ( i ) 

^j- «*"" (j^ r.j 4_c.j_uj (JAjL-a ?Ua A 't (_S AAl (_gi]| ^j.ii'i'iti _jS^-a .*"*" -^ 

. ^Ixll JliijVI ^ J a all 4 ohr. jjj j<1 >,n -Y 

tjiijlj ^j-JVI 4_jJaj_*j ^jJ-JV (_£Aj«-aJI JJ-UI jjA ClAjJjJjjJ^uiVI -V 

BB X bb L«J^ (j '""> ^ ' • '.i^J^ U* LS^ ^ <-^ /0 * « <AuUj jjlll <JJJ jljJS JJ^=> -£ 

. XXY+ 1 a.yu^l ^£ jilb JJ*^ < A> X+ 1 i <>^l ui£jsL ^Lyi yi jjb 4JU j^i .o 

; ^Lj La* cH-Lj! JS £>j-j £jLi ( lj ) 

4_j_jIaJlJ| ^cjlj-iJl jjj^aJ (_gji q^jlll (jj-jjjallj (_gj a,} \\ (jj-jjjall _^ 
oj-j-^kll fjk j .a-^'illj dliLjJaaJI L-iiLk ^ j_^kj]| _\ 
' _ i.*-<.ti 4_iCjl ,j <vLall Jjju^a] liaia^a ftjJaj 4 UC. djbLlJIjJafiS ajjjjlU _^ ( -^ ) 
? J-l^.j-iil dlLjJ oL-ia. <JS ^■>jnioll Jj_k]| 4_ia&I La _ i _Y 
? (j-J-J j-^. ,-JI ^ ?■ ^ '* *Ljj| ol^J-aV 4_i^a^a 4 ■ ^-;j; - ' ■■ a '" LaALc. '*' > ■*■ ; (_gi]| La _ L_l 

? ... 3_JVI CJ^LaJ! (> AiU JS yi Aaijjj ^ ill U ( i ) 

. A_jj1I ^ja eljfll JS ^JJ^- -^ 

dlL>ajj£]|j (Jl i ajVI jj^a o^i >*ll jj^JI ' ^ ; ^ _Y 

I j J ^ JJ j; ■■■V^ ' . ^ •> *-■ Lj-J ^J-J oL-a i'i a-N. _V 

^JjLalall dlLa_ajai_a-ajj£]| ?rljjl /j ^j '--» jll Uj ■ ^— ' ; (Jja. AjlkWI dllAjjLajj£]| I ill jjll _£ 

( AjuIjII AAJuall ^2 AiiuiSn AjIj ) 



( 6*E ) cfi I £.«* * 



CijIjJaJI j_iJ "Lfrjjjji Jii ^tu^iII Ai*j]| SjAUa : Jit _ I _W tjl ) 



? ljj.Ai.DNA * ^- « 5_Lc.l_jJa-a a_JJ I «j< - i_l 
? L_lL_*ai.VI ' * ' J ** "*■ Aju 4_j^)&^]| '*'! Ui^ ^11 ji, ^-^ La _ I _Y 
? 1 <y\ "'^ ' -UJl J* ni jjjl j-lc ojj^uJI jjI dlUjj tilac (j^LaJ ' «;^ _ L_l 

; ^jL Lu» JS AiJajj £fl^> La .^ ( _* ) 

(j_J-J-9j_»ja]| jj aLoj^aJl i. JjjLi SjJaJa _ l_J Lxjj'i mil - I 

a ^ » • JI AjaJI l_jljjl£]| (j-a (j-J-C. jil DNA L>° 2^ j -0 °j' J - ^ ^J J £~^J '^- c ' t — 1J ^ l^-° -^ 

; 4jL>VI 4-u.IjS ^S 4laLS CJljUsdl ljjSIj ( I ) Jj-aadh p\&Ji\ lj-u,LL La (u) J^axil Qa j#xi ( I ) 



( i_J ) jj-^aaJI 


( i ) J^a*JI 


. JfcVl (ji >L-aVl p-uiaJI (>JjSj j-a^J - 


TSH-1 


jj.,1 ij^'iill a i 'i i _ 


ACTH -X 


II ^ ,^jj<V/I 3 , . X1 , — « ,, ..,, c. jUI i . . a *.M ,j 


LH-V 


4—ij h^ll SAjiJI oj lu.'sJ 4_iiaJl (jj_xj_£j|| _ 


FSH-* 


4 ; Sj ul oAjlII 4_i1a]| jjj^aj-gJI _ 




4n^.-i.ll a^ij'i^\l t"\\ \\j<^\\ j ij<"i I <-. Ir.li.i 





o^Lall 



: ^ ^" ^ j-^( m ) 

(_j^jj_kjjl£ i-;j "■' diL-iill j i -^ ,_i (_}jiajjjAJVI l—iili. ^J_)-J -^ 

•JaLjill f j ■ ^-'' L-£jJaj_*J ALc. (J-J*jI 4_JAji. j J L -~* -Y 

4_jj|j_all 4 ;jl aj ,_£ (JALa ^"LaJ ^ iLwul -V 

jj Will t^jjXa. (-1 C (J-jJj 4_jjIjj]| a j a ull _£ 

i_jLi]| ^ iiLla]| rtjJaJ (Ja.lj-« CjULuSIj fa 3 * f^J^ ?t>>ij - W -^ ) 

DNA J C5^ "^ J ^J^ 1 ^^ ^ ^J^' cr^ 1 CJLo.lj^l diilS eJL£ c> il .Y 

. ( f"J OJ^ ) ■ ^J^ 1 
( ^liu-Vl (^|2j| ) 
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